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Project Motivation
• Dwell time contributes to travel-time variability
• Travel-time variability affects operator costs and user satisfaction
• Previous researched has studied key factors of dwell time variability
• Relied on stop-level data
• Low reliability for stops near signalized intersections
• Biases when estimating coefficients of passenger movements
• New data sources provide new avenues of research 
• New variables
• Bias Corrections?
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Project Overview
• Individual Stops
• Midblock Stops
• Nearside Stops
• Farside Stops
• Timepoint Stops
• Pooled Results from all stop types
• New Independent and Dependent Variables
Introduction Data Sources        Stop Statistics        Variables        Models        Pooled Results        Conclusions        Questions
Data Sources – Stop Level
• Stop Level
• Data collected at the bus stops
• Ons, Offs, Lift, Dwell, Door Operations, Door Open Time
• Widespread implementation
• Widely used to analyze routes, segments, and bus stops
• Well-studied
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Data Sources – Combined Data
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Variables (Stop Level Data)
• Ons: number of passengers boarding a bus at a specific stop (passengers 
board only from front door)
• Offs: number of passengers alighting a bus at a specific stop (passengers 
alight from both doors)
• Lift: number that indicates wheelchair lift operation
• Early: number of minutes ahead of schedule at a time-point 
• Stop: binary variable equal to one if a bus stopped to serve passengers 
and equal to zero otherwise
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Variables (Combined Data)
• Length: distance in-between consecutive GPS coordinates before 
and after the bus stop
• Speed: average speed of bus in the segment immediately before 
and immediately after the bus bay
• Nearside: Binary variable indicating if a stop is located on the 
nearside of a signalized intersection
• Farside: Binary variable indicating if a stop is located on the farside
of a signalized intersection
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Nearside Stop
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Farside Stop
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Variables (Combined Data)
• Intersection: binary variable, equal to one if a GPS point is located 
on the other side of a signalized intersection with respect to a bus 
stop. This variable has non-zero values only for near-side or far-side 
stops 
• Int-far: binary variable, equal to one if a GPS point is located on the 
nearside of a farside bus stop
• Int-near: binary variable, equal to one if a GPS point is located on 
the farside of a nearside bus stop
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Intersection
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Models
• A, B – Dwell Time from the stop-level data as the dependent variables
• Only passenger activity variables are included. 
• C, D – Dwell time from the stop-level data as the dependent variable
• All available dependent variables are included. 
• E, F - Interval time from the combined data as the dependent variable
• All available dependent variables are included. 
• A, B, C (no lift movements)
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Bus Stop Location
(B) Dwell ~Stops + 
Ons + Offs + Lift
(D) Dwell ~Stops + Ons + 
Offs + Lift + Avg. Speed + 
Early + Intersection
(F) Interval ~Stops + 
Ons + Offs + Lift + 
Avg. Speed + Length + 
Early + Intersection
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Powell & 87th,NS 0.687 0.701 0.684
NS = near-side bus stop    FS = far-side bus stop
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Model (F) – Interval 
Coefficient
Relative 
Contribution
Std. Error
Variance 
Inflation 
Factor
Intercept -0.501 0.788
Stops 16.43*** 13.04% 0.392 1.450
Ons 4.041*** 9.81% 0.139 1.387
Offs 1.929*** 5.16% 0.143 1.246
Ons2 -0.132*** 4.11% 0.012 1.160
Offs2 -0.107*** 2.03% 0.014 1.093
Lift 24.01*** 1.79% 1.124 1.038
Length 0.041*** 1.12% 0.002 1.023
Avg. Speed -0.281*** 3.90% 0.032 1.161
Intersection 2.219*** 0.47% 0.633 1.002
Early 5.700*** 2.79% 0.003 1.020
Far-side 6.493*** 6.52% 0.392 1.307
Near-side 7.252*** 0.15% 0.758 1.003
Int-Far 25.67*** 2.67% 1.185 1.053
Int-Near -5.260*** 0.13% 1.168 1.003
Bus-bay 0.707* 1.65% 0.322 1.083
R2 0.5533
Adj. R2 0.5528
Num. Ob. 15,872
Residual Std. Error 0.4886
Pooled 
Results
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i. Intercept 
ii. Avg. Speed
iii. Ons2
iv. Offs2
v. Early     
vi. Length
Pooled 
Results
Introduction        Data Sources        Stop Statistics        Variables        Models        Pooled Results        Conclusions        Questions
Previous Model Biases
• Overestimate the coefficients of passenger movements
• Report results that exclude dwells with lift events or near intersections
• Pooled Results:
• Ons, Ons2, Offs, Offs2, On-time performance, and time-of-day
• R2 = 0.34 
• With lift, R2 = 0.28
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Conclusions
• Our Pooled Results account for 55% of the data variability when looked at 
all stop types. 
• Account for non-linearity in passenger movements, including lift events
• Capture the effect of traffic around a stop
• Capture the effect of traffic signals without having direct data
• More detail in paper
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Thank you!
Any Questions?
PORTLAND STATE UNIVERSITY FRIDAY TRANSPORTATION SEMINAR WINTER TERM 02 FEBRUARY 2018
